Diagnostic Evaluation
Her laboratory results showed no abnormalities. She was sent for a chest radiography, where a right perihilar nodule was discovered. A noncontrast CT of the chest demonstrated a 2.7 Â 2.5 cm homogeneous and smoothly bordered ovoid nodule centrally located in the anterior segment of the right upper lobe (62 Hounsfield units) with contiguity to the right upper lobe bronchus and minor fissure. There was no lymphadenopathy (Fig 1) . Fludeoxyglucose 18F ( 18 F-FDG) PET/CT was subsequently performed, which demonstrated the nodule to be only mildly FDGavid, with a standard uptake value of 2.1 (Fig 2) . There was no abnormal activity within the thoracic lymph nodes, and no extrathoracic abnormalities were present. The patient subsequently underwent an endobronchial ultrasound with fine-needle aspiration, which revealed a few clusters of atypical epithelial cells with squamoid appearance, slightly increased nuclear/cytoplasmic ratios, and occasional nucleoli in a background of abundant hemosiderin.
At this point, given the central location and mild uptake on 18 F-FDG PET/CT, there was a suspicion that the nodule represented a neuroendocrine tumor, such as a carcinoid tumor. On gallium 68 tetraazacyclododecanetetraacetic acid Tyr3-octreotate ( 68 Ga-DOTATATE) PET/CT, there was avid uptake within the lesion (Fig 3) , supporting that diagnosis. At a multidisciplinary tumor board conference, the decision was made that additional imaging would not yield helpful information and that surgical resection would be the best next step.
Afterward, she underwent a right video-assisted thoracoscopic surgery and right upper lobectomy with mediastinal lymph node dissection. She tolerated the Figure 1 -A, B, Frontal and lateral tomographic scout images of the chest. C-E, Noncontrast axial and coronal CT images of the chest with lung and soft-tissue windows demonstrate an ovoid-shaped nodule in the anterior segment of the right upper lobe with smooth margins and a density comparable to soft tissue. The nodule is contiguous with and narrows the adjacent right upper lobe bronchus. F, Sagittal CT image of the chest illustrates the nodule to be contiguous with the pleura of the minor fissure. e38 Chest Imaging and Pathology for Clinicians procedure, was extubated in the operating room, and was discharged on the second postoperative day without complications.
The gross specimen revealed a purple-tan pleura with a 2.7 Â 2.7 Â 2.6 cm well-circumscribed nodule adjacent to the hilar structures and abutting the pleura (Fig 4) . The nodule had a firm and predominantly hemorrhagic cut surface, whereas the uninvolved lung parenchyma was red-tan and spongy.
Microscopic analysis revealed an endobronchial tumor with patterns that were predominantly solid and hemorrhagic (Fig 5) . There were stromal round cells and cuboidal surface cells found lining ectatic hemorrhagic spaces. The peribronchial lymph node and resection margins were negative for tumor. Uninvolved lung parenchyma showed focal peribronchiolar metaplasia, minute meningothelial-like nodule, and mild emphysematous changes.
On immunohistochemistry, the surface cells were found to be positive for a transcription factor found in type II alveolar pneumocytes, known as TTF-1, which suggested the nodule to be of lung origin. Additionally, the surface cells were found to be reactive to cytokeratin monoclonal antibodies AE1/AE3, suggesting an epithelial origin for the tumor. Furthermore, the stromal round cells were found to be positive for TTF-1, and focally for AE1/AE3. The proliferative index as estimated by Ki-67 was <1%, suggesting a slow-growing tumor. Neuroendocrine markers synaptophysin, chromogranin, S-100, SMA, desmin, and CD34 were negative in the tumor cells. What is the diagnosis? The sclerosing pneumocytoma (hemangioma), first described by Liebow and Hubbel 1 in 1956, is a rare benign neoplasm initially theorized to be of endothelial origin arising from pulmonary or bronchial vessels. The lesion has similarity to a skin hemangioma, and was consequently described as a sclerosing hemangioma; yet, tumors at the level of the pulmonary and bronchial vessels are uncommon.
After immunohistochemical and ultrastructural studies were performed, the thinking has become that the neoplasm originates from a proliferation of type 2 alveolar pneumocytes and multipotential primitive respiratory epithelium and is not a vascular tumor.
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The name was subsequently changed to pulmonary pneumocytoma and became known as an adenoma in the 2015 World Health Organization classification, whereas it was referred to as a miscellaneous tumor in the 1999 and 2004 editions. 4 Although there is a paucity of literature on predisposing factors, the neoplasm presents most commonly in middle-aged Asian women in a distribution that is fivefold more than men (Table 1) . 3 The tumor most often presents incidentally while the patient is asymptomatic and is discovered as a pulmonary nodule, or in some cases multiple pulmonary nodules, on chest radiography. It is often chronic in nature and symptoms, if present, are often nonspecific. A patient may report dyspnea, chest pain, hemoptysis, and cough, but this represents less than one-third of cases. Although back pain is not the most common presentation, there is a case report of a 67-year-old woman with back pain found to have the same diagnosis. 5 It is rare for the lesion to metastasize to regional lymph nodes, but in a case series involving four patients with regional spread, prognosis had not been adversely affected. 6 After surgery, recurrence is extremely low, with only a few case reports available where the tumor reappeared. 7 
Radiologic Discussion
On a chest radiography, the lesion is most often described as a well-defined, solitary nodular mass measuring <3.5 cm in size. A lucent area bordering the lesion, known as the "air meniscus" sign, has been reported, but is unfortunately of limited utility because it is also seen in more common pathologies, such as infection, hematoma, and other tumors. 8 On noncontrast CT scan, the smooth nodularity and its proximity to adjacent structures is better delineated. In contrast to the present patient, the entity has been more commonly reported in a peripheral location. On contrast-enhanced CT, the nodule or mass most often has a heterogeneous enhancement pattern. In a study involving 76 patients at a tertiary care center, 50% of the patients with pulmonary pneumocytomas had a rim of enhancement, 26% of patients had engorgement of a feeding vessel originating from the hilum, and 17% of patients had a region of ground-glass opacity surrounding the lesion.
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Both inflammatory and neoplastic processes can lead to a positive result on 18 F-FDG PET/CT; however, given suspicion for cancer, it is a useful test, both for nodal staging and for the evaluation of extrathoracic disease, especially in this patient with back pain. 18 F-FDG PET/CT is a nuclear examination that uses an analog of glucose to take advantage of the increased metabolism of many cancers. This lesion is expected to be hypometabolic given its propensity toward slow growth; however, a few cases have been reported in which the lesion had increased uptake of FDG, such as in the presence of chronic inflammation. 11 Because a greater size results in a higher level of cellular proliferation and cellular Middle-aged Asian women Solitary oval nodule or mass most commonly adjacent to the pleura and in a peripheral location.
Various histological patterns, including solid, papillary, hemorrhagic, and sclerotic.
Most commonly an asymptomatic incidental finding. Patients may report dyspnea, chest pain, hemoptysis, and cough.
Findings described include a rim of enhancement, engorgement of a feeding vessel, and ground-glass appearance surrounding the lesion. 8, 9 Immunohistochemical profile is classic. Surface cells are positive for TTF-1 and pancytokeratin. Stromal round cells are positive for TTF-1 and negative or weakly positive for pancytokeratin.
chestjournal.org components, a false positive can also be seen when lesions measure >2 cm. F-FDG PET/CT scan for indeterminate nodules because of its increased specificity. 15 This case demonstrates that a pulmonary pneumocytoma may rarely be the cause of increased activity on 68 Ga-DOTATATE scans.
Pathologic Discussion
Sclerosing pneumocytoma is a benign tumor of the lung that consists of a two-cell population: surface lining cells (resembling type 2 pneumocytes) and stromal round cells. This tumor can present with a combination of histological patterns, including solid, papillary, hemorrhagic, and sclerotic. Although most pulmonary pneumocytomas are predominantly solid, 9 this nodule was primarily telangiectatic with focal solid areas. Molecular studies have shown monoclonality of the twocell population, which confirms the neoplastic nature of the tumor. The bland cytological features, the two-cell population, and the characteristic immunohistochemical profile (surface cells show positivity for TTF-1 and pan cytokeratin, whereas stromal round cells are positive for TTF-1 and negative or very focally and weakly positive for pancytokeratin) will help to distinguish this entity from other malignant mimickers such as carcinoid tumors and papillary adenocarcinoma (primary or metastatic). These two immunohistochemical markers are epithelial markers and support why it is postulated that the tumor is derived from a primitive respiratory epithelium rather than from a vascular origin. 4, 16 Endobronchial ultrasound with transbronchial needle aspiration is often used in the diagnosis and staging of lung cancer by analyzing small fragments. As this case illustrates, however, it only rarely provides ample material for the necessary immunohistochemistry to diagnose a pulmonary pneumocytoma. 7 
Conclusions
Pulmonary pneumocytoma is a rare benign neoplasm that should be on the differential for perihilar nodules or masses that are only mildly FDG-avid on 18 F-FDG PET/CT scan with avid uptake on 68 Ga-DOTATATE PET/CT. This case demonstrates that a pulmonary pneumocytoma may rarely be the cause of increased activity on 68 Ga-DOTATATE scans. After a neuroendocrine tumor had been suspected on the basis of the 68 Ga-DOTATATE PET/CT scan results, the patient had a right upper lobe lobectomy. Her back pain has since resolved and follow-up postoperative imaging has shown no evidence of recurrent disease.
